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IN THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Claim 1 (Currently Amended): An ultrasonic vibration element comprising: 
a single-crystal piezoelectric member cut like an array; and 

a lower resin layer which is formed on a lower surface of the piezoelectric member 
and which has smaller acoustic impedance than the piezoelectric member, an exc e llent 
cutting rhnrn^t ^ ^^ - ^^f^^ pvrnllnnt rnnHnrtivity^ and functions as an e l e ctrod e and a cutting 
characteristic and electrical conductivity so as to function as an electrode, the lower surface 
being an opposite side of an acoustically emitting side . 

Claim 2 (Currently Amended): An ultrasonic probe comprising an ultrasonic vibration 
element constructed by a 1-3 or 2-2 type composite piezoelectric member including a 
piezoelectric member formed of solution-based single-crystal containing at least plumbum 
titanate, and a lower resin layer which is formed on a lower surface of the piezoelectric 
member and which has smaller acoustic impedance than the piezoelectric member, to 
oxcoU e nt cutting charactoristic, an e xc e llent conductivity, and functions aa an e l e ctrod e anda 
cutting characteristic and electrical conductivity so as to function as an electrode , the lower 
surface being an opposite side of an acoustically emitting side. 

Claim 3 (Currently Amended): The probe according to claim 2, v/hcroin the at Icaot 
one of the further comprising an upper resin layer which is formed on an upper surface of the 
piezoelectric member, the upper surface being the acoustically emitting side; and 
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wherein the lower resin layer has acoustic impedance of 2MRayl 2x1 o6 g/m^ 
to lOMRayl to IQxlO^ g/m^ and functions as an acoustic matching layer. 

Claim 4 (Withdrawn): A method of manufacturing an ultrasonic probe, comprising: 

a first step of forming a resin layer on at least one of upper and lower surfaces of a 
single-crystal piezoelectric member, the resin layer having smaller acoustic impedance than 
the single-crystal piezoelectric member; 

a second step of cutting the single-crystal piezoelectric member and the resin layer, 
thereby to form a plurality of kerfs; and 

a third step of filling the plurality of kerfs with resins. 

Claim 5 (Withdrawn): The method according to claim 4, wherein the plurality of 
kerfs are formed like a grid in the second step. 

Claim 6 (Withdrawn): The method according to claim 4, fiirther comprising a fourth 
step of polishing the resin layer to remove the resin layer. 

Claim 7 (Withdrawn): A method of manufacturing an ultrasonic probe, comprising: 
a first step of adhering a plurality of single-crystal piezoelectric members to a resin 

sheet; 

a second step of cutting the piezoelectric single-crystal members and the resin sheet, 
thereby to form a plurality of kerfs; and 

a third step of filling the plurality of kerfs with resins. 

Claim 8 (Currently Amended): An ultrasonic probe comprising: 
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a plurality of piezoelectric members formed of solution-based single-crystal 
containing at least plumbum titanate, and arranged like an array; 

a first electrode formed on a lower surface of each of the piezoelectric members, the 
lower surface being an opposite side of an acoustically emitting side ; 

a backing member which supports the plurality of piezoelectric members; 

and 

a first flexible printed wiring board which is arranged between the first e l e ctrod es 
electrode and the backing member, includes a plurality of first pattern wires each having a 
width smaller than a width of each of the piezoelectric member in a longitudinal direction of 
the ultrasonic probe, extending in a longitudinal direction of each of the piezoelectric 
members and connected to the first electrode along the longitudinal direction of each of the 
piezoelectric members, and connects the plurality of pattern wires to an ultrasonic diagnosis 
apparatus body. 

Claim 9 (Currently Amended): The ultrasonic probe according to claim 8, further 
comprising: 

a second electrode formed on an upper surface of each of the piezoelectric members, 
the upper surface being the acoustically emitting side ; and 

a second flexible printed wiring board including a plurality of second pattem wires 
each having a width smaller than a width of each of the piezoelectric member in the 
longitudinal direction of the ultrasonic probe, and connecting the plurality of second pattem 
wires to ground. 

Claim 10 (Withdrawn): A method of manufacturing an ultrasonic probe, comprising: 
a first step of adhering a flexible printed wiring board and a single-crystal 
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piezoelectric member to each other, the flexible printed wiring board having conductive 
layers each having a predetermined width, which are patterned in parallel on a resin member; 
and 

a second step cutting the flexible panted wring board and the single-crystal 
piezoelectric member together, along and between the conductive layers, thereby to form a 
piezoelectric vibration element array having a width smaller than a width of each of the 
conductive layers. 

Claim 1 1 (Currently Amended): An ultrasonic probe comprising: 

a plurality of piezoelectric members formed of solution-based single-crystal 
comprising at least plumbum titanate, and arranged like an array; 

a first electrode formed on a lower surface of each of the piezoelectric members, the 
lower surface being an opposite side of an acoustically emitting side ; 

a backing member which supports the plurality of piezoelectric members; 

a first flexible printed wiring board which is arranged between the first cloctrodes 
electrode and the backing member, includes a plurality of first pattern wires each having a 
width smaller than a width of each of the piezoelectric member in a longitudinal direction of 
the ultrasonic probe, extending in a longitudinal direction of each of the piezoelectric 
members and connected to the first electrode along the longitudinal direction of each of the 
piezoelectric members, and connects the pluraUty of first pattern wires to an ultrasonic 
diagnosis apparatus body; 

a second electrode formed on an upper surface of each of the piezoelectric members, 
the upper surface being the acoustically emitting side ; and 

a second flexible printed wiring board including a plurality of second pattern wires 
each having a width smaller than a width of each of the piezoelectric member in a 
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longitudinal direction of the ultrasonic probe and which connecting a plurality of the second 
pattern wires to ground. 

Claim 12 (Currently Amended): An ultrasonic vibration element comprising: 
a single-crystal piezoelectric member cut like an array; and 

a lower resin layer which is formed on a lower surface of the piezoelectric member 
and which has smaller acoustic impedance than the piezoelectric member, an e xcell e nt 
cutting charact e ristic, an oxcoUont conductivity, functions aG an e l e ctrod e , has an acoustic 
impedance of 2 MRayl to 10 MRayl, and functiono as a an acoustic matching lay e r 
a cutting characteristic and electrical conductivitv so as to function as an electrode, an 
acoustic impedance of 2x10^ e/m^ to IQxlO^ g/m^ and functions as an acoustic matching 
layer, the lower surface being an opposite side of an acoustically emitting side . 

Claim 13 (Currently Amended): An ultrasonic probe comprising: 

an ultrasonic vibration element constructed by a 1 -3 or 2-2 type composite 
piezoelectric member including, 

a piezoelectric member formed of solution-based single-crystal comprising at least 
plumbum titanate, and 

a lower resin layer which is formed on a lower surface of the piezoelectric member 
and which has smaller acoustic impedance than the piezoelectric member, an exc e ll e nt 
cutting charact e ristic, an excell e nt conductivity, functions as an el e ctrod e , has an acoustic 
impedance of 2MRayl to lOMRayl, and functions as a an acoustic matching lay e r 
a cutting characteristic and electrical conductivitv so as to function as an electrode, an 
acoustic impedance of 2x1 0^ g/m^ to IQxlO^ g/m^ and functions as an acoustic matching 
layer, the lower surface being an opposite side of an acoustically emitting side . 
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Claim 14 (Currently Amended): The ultrasonic probe according to claim 1, wherein 
the plurality of first pattern wires extend along an entire length of the piezoelectric member. 

Claim 15 (Currently Amended): The ultrasonic probe according to claim 8, further 
comprising an upper resin layer which is formed on an upper surface of the piezoelectric 
membe r, the upper svirface being the acoustically emitting side, and which has smaller 
acoustic impedance than the piezoelectric member, an excellent cutting charactoristic, an 
oxcoUont conductivity, and functions as an oloctrodo and a cutting characteristic and electrical 
conductivity so as to function as an electrode . 

Claim 16 (Currently Amended): The ultrasonic probe according to claim 2, further 
comprising an upper resin layer which is formed on an upper surface of the piezoelectric 
membe r- the upper surface being the acoustically emitting side, and which has smaller 
acoustic impedance than the piezoelectric member, an exc e ll e nt cutting charact e ristic, an 
oxcollont conductivity, functions as an el e ctrode, has an acoustic impedanc e of 2MRayl to 
lOMRayl, and functions as a an acoustic matching layer a cutting characteristic and electrical 
conductivity so as to function as an electrode, an acoustic impedance of 2x1 0^ g/m^ to 
IQxlO^ g/m^ arid functions as an acoustic matching layer . 

Claim 17 (Currently Amended): The ultrasonic probe according to claim 12, further 
comprising an upper resin layer which is formed on an upper surface of the piezoelectric 
membe r, the upper surface being the acoustically emitting side, and which has smaller 
acoustic impedance than the piezoelectric member, an exc e ll e nt cutting characteristic, an 
oxcollont conductivity, functions as an oloctrodo, has an acoustic impedanc e of 2 MRayl to 10 

7 



Application No. 09/778,071 

Reply to Office Action of May 10, 2005 

\/n?nyl nnH flinr.tinnr . nr, n nn ncmir . tic matching lav e r a cutting charact e ristic and electrical 
conductivity so as to function as an electrode, an acoustic impedance of 2x10^ g/m^ to 
IQxlO^ g/m^ and functions as an acoustic matching layer . 

Claim 18 (Currently Amended): The ultrasonic probe according to claim 2, further 
comprising an upper resin layer which is formed on an upper surface of the piezoelectric 
membe r, the upper surface being the acoustically emitting side, and which has smaller 
acoustic impedance than the piezoelectric member, an oxcell e nt cutting charact e ristic, an 
oxcollont conductivity, functions as an e loctrodo, has an acoustic imp e dance of @ MRayl to 

MPnyl, f^inrtinnr , n r. n nn ncnnr . tic matching lavor a cutting char a cteristic and 
electrical conductivity so as to function as an electrode, an acoustic imp edance of 2x10^ 
g/m^ to IQxlO^ g/m^ and functions as an acoustic matching layer . 
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